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(57)Abstract: 

PROBLEM TO BE SOLVED: To fully satisfy both ion 
conductivity and membrane strength in a solid-polymer 
electrolytic membrane. 

SOLUTION: When a solid-polymer electrolytic membrane 
is manufactured, a base film consisting of a polymer 
containing hydrocarbon, perfluoro- hydrocarbon, etc., 
(step S100), which is masked by covering with a mask 
perforated by prescribed shape and array (step SHO), 
followed by formation of side chains with radiation 
polymerizing method (step SI 20 to 130). By further 
conducting sulfonation processing (step S140) to 
introduce sulfonic groups into the side chains, the solid- 
polymer electrolytic membrane in which sulfonic group 
introduced only in regions corresponding to perforated 
portions of the mask is obtained. 
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42, 43.J^>^K:7'U'— h40, 41 >^iagLT. m 
-So ^m«44, A5K\^^tl^timtii^^4 4A, 4 

[0 0 5 61 vyu— b 4 Ofi. Iil6(c^-f-j: 3 tc 

2o^;o5^:1t^^^i^Tv^^o — oi±mn:^^^L4 e ^ 

ofi^>fb;3^;^:?L4 7X*$>So :^>' K>^i^— h 4 0 ^ 
^^-r5*fe^«4 2*5i;t;5^m«4 4fi. :iL:^VzfU— 
h4 0 25^«x.6 2oo:;t^3ti:^^S'r^{imJc|^^(D2 
o(o:^1tag^?i^^L.Tv^^o ::co:^5isf;;^>^?L4 6f±. ^ 

^(c. m^t;:j5f>^7L4 7fitufE-fe/'^U-i5^3 0co«;i-5m 

{l:;^f-x?L5 2co4^^g!5^cm-t-5fi:e^-ff^^^tlTv^ 

[0 0 5 7] ^fc. K:/l/— b 4 1 fi, zr.iyY:fu 

- h 4 0 <ir{im?:^^^mtc 2oo:A:1t3t^iix.TV^^o 
»^«4 3. «m«4 5 t>^fc^:/K^U-b4 1^1^ 
^cofigsc. ^f\.^fi2-:>(r>'Km^^m^\.X\^^. ^ 
K:/!/- h 4 1 ;d5{ix.e:^«3gco-oT*fo6^5^;«f;^ 
?L ((gl^it-f) li. -fez-^w-^ 3 Oco{ix.5;^Jtsf:;?f;^?L 
5 1 (D^^mzMft-'T^&iMl^m P bT*5 «9 . ^3|sfli:?& 

^3 ocolix.S^{b:j?f;^?L5 3 <otf'*:S5liiM^S-f--5fi:® 
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[0 0 5 81 ^^f-. u±(Dx^^m^^m^fcmnmm 
1 5{ciokf^mn:^^^^x^mt:^:^(omti{z^\^^xm. 

^rnxmnmrn^mmA^ti^o mnmm^^uxmn 

Citmx.^mMmM2 l_h^C>(i;tbi^fc«ijS-bi-*5V^T 

(Dmn:^:^^t-hmPcmM<D^u^wmtfix. m&<D 

[0 0 5 9] mm\^m\:.:^ Aimx.fz.m'&comit^ 
in >- K:7^ h 4 0 kcm^ ^ tifcmit 
:ff:^iL4 7 ^mx^nmm\HmcmA^ti^o ^nmm 

^^-^^^^2 o<D^m^^mmmm2 i±izm^htitcm 

-ejn/jN— /wKt^*^ur^vK:7'u — h4 KDmit:^:^ 

[0 0 6 0] :^mmm<Dmi^m^^i^mMnm\cxtii^. 
^Tv^-5:fe^?). m»SK2 l^c:}oV^T. ^yt>mmi^ 

30 {cis\^^x^<D^mir^::^/i^^i^mmm^m^'rt. mm 

i,zxoxmmmm(D^7^mi)^m^^fc}^\c. mmwmcD 

ti:\^^mmcil^\^^X^^fj:^m^m^ir^ t j^s-C t So 
[0 0 6 11 r^T. m^S^{cjbMt^;^/^7^:/^^<^) 

40 m7\±^ >>^mi&mtm^(D^—:^'7^jvM^iif6\i^xmm, 

(Dt^ (Dmmwm<o^mm. t (Dmw^^mt>'rmmmxh 
•rso iii7jc:^-r<t ^(*:6offifp]^ LTti. mmw 
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T^ji. mmwm:(DBmm-ih'^'on<^s:hf^\^^t^. mm 
[0 0 6 2] m 7 ^3:iov^r . 

^i-^mmm(0 2i^tfj:^x^{cy^/i^^-i^mm^mAv 

[0 0 6 3] ^^T% ^^m?tlll 5 ^1t^-r^^m-fe>'l- 
mmmm±icm^-i'^:Lt\cxoxm^^ti^i)K ^(o 
ti^mmmit^ ^{^t\.x^:^:yBm^^mvx\^^^o 

i^m.'m-^mx.f^^^^m'^^m^x^^x^^ mmmM^v^x 

[0 0 6 41 b^;65oT. ^Hifi^Jcoj: 5{-s 

m\z.^\^x^^m^y^)\^^- Ai- ^ :i ^ {c J: 

19. ^/^xI^>'g^S$^^AU?tcv^^i^S^;ljoV^T^i^o5iS 
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tc, :^/PxtN^^®^^^^Aft^li^DbT. (^:^>' 
[0 0 6 5] ^fc. Jbl5bfc<fc ^{C. ^McT^e^^^Sfe 

CtL^lrffiv>T^^^tt5^1sfm?&l SOP^asS^vt^J: «9 
[0 0 6 6] m«?SJ^^C^oV^T^5|56^^C;:^/V4^>®!S^ 

#A•r^fci^>^w^v^-5'^;^^ 6 0<DW^(O^A^mA\C7Y^ 
uy^id^ -7;^^ 6 0(D?i^i^ (:Av:fc#gj$6 2(?:>?i^iKi3<fct/ 

t^l^ ^ co:A:^#Sl5 6 2 $r^IiJW{-^tt5 <^ V> 9 ^< 

mm^^^t*\^ft^cx. mi^M^'f'mmnm\cio\^^x^ # 
ti^^. mnmmicu^TZ^tj^mmnmtvxm^^^ti^^ 

[0 0 6 7] mmmm^mmmmmcm^jz,A^fd:t^<D 

^mif^ztt^x^^o 
40 [0 0 6 8] ^y<\y-^3Qtm^mm^t\>xmPcmMk 

7j^v^S$:^A-f-'5®®0#J^ (±fSM*i^l^(r*5V>T. 
50 #:;^fe^a5 6 2 (;im-rs®a^'g'ti*bfc®®o, :l<d 




17 

ofiJ-^^JT-^ S |5B J9 ^'c^ < /cC 6 <}; 5 (cSj^) ^ ^ ^ dsa^ 

[0 0 6 9] mM®J^2 1 (CjBV^T. ir^Nl/— ^ 3 0 CO 

3tS^5i{^'r6;^ci6i::;^/W7^:/^^o^A4t:^3^^< L 

[00701 htx^. mmwm^i^x^^fj:^ 

[0 0 7 1 ] _hfBbfcJ:9tc. ^^(7)MJ|^p^{c*5V^T. 

_Lta>^ /w/}^ >'^s ^ ^ A-r ^ ® aosij^ ^ ^ r <h ic 

mcifs\^^xxy)i^-fj:^mti.xhSi\^\ mx.^^. 

^ mm\^mw^fix:^^yiy:^^m^'r^^mmu'A(D 
'i)mt^^mMi<Dmm^hf^hXo\^v^m\.x-^k^ 

[0 0 7 21 ±.wmmmx\'t^ eo^^m 
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h(3:J:oTf^KU. 6 0 T-^SW^-^^tt 

6 fi^$r^|g^.lt ^^f o T ^ ^ (^J^^ it V ^ 

[0 0 7 31 ^fc. ±IS^M0iJTfi. @^i^5>^^mA?K 

;^^>'^bri/^:7 hm^<Dj^}t^{c^'t:6 ^ 1 1 vxh 
SVNo "f^'JJ^^t). ^3Jc^bfcm*«JKo®J5txa{cJo 
V>r. :^y'^y:fS 1 1 0>^. ;^7":y>^S 1 2 0COBu{-'e 

ti^xh. '^:^^<D][^m^it^cx. mmmc:^^i-n'->m 

[0 0 7 4] /^io. rcoj: p/^^^T*ii. ^>^-r/P 

o x^—>^ y ^ ^vj:.^^xm.^m.)Z^o:>m^^i)mj^ $ ^ 

^t^. ^:^^^^^'r^:Lh\cX-:>X. -^^^^XWo^X 
^*l^<r>'^:^^\cXoX^ ^mt^h^-':^^ ^ ?\^J^^^ 

^:^i:^xmvm^\^Km^^}t^(D^}:t:^mmmm 

^m^\tx\^\ McMmmmay^. 'rt^t>'ibmm(o 

m^KJt\c^^i<>X'^:^^>^^n^j:vm'^\^iy. 

^0 [0 0 7 51 fcSVMi, J^t^^COfi^.t^ (1^13 tC^BttS^ 
7^>:yrsi2 0) *3 J: U^ill^OJ^^ife (mz< ^yifS 
13 0) fi:. ^:7-r/vA^^^^c:^bT^T?'^v^. 

yy'S 1 4 0(D>«^/^7!NV<h:60X^{C5fe3:£oT-^><^^r>^^ 

±ULfcmm(7^mmc^^r^X'^:^^iyi^^nti:o 
m)^tmmii^. ^y^i:^xm.vm^^^^:^^i^^>'^t(Dtitb 
(Dmmmmi-^'t^<D^^<*^t7b'^x^^xv{c. 

:^^i^^(D:^m ('^:^^(Dmm) ^m^irti\^X\r\ r 

(oj:v^m^ti-^^t{cxox^ ±mmmmtmm 

50 (c. -^^^>o?^t>t(cjSl:TB^Mo®^sy^c{t^c>^/^/i^:/®^ 
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[0 0 7 6] tnio^ -<-;^:7^/^A§:«^-r^yti?>tcfe 

[0 0 7 7] WiMmmMK^^mm^i&rfir^m^^t 

t^]u\±.'r^m^^t\t. WLk^m(omm\^^oxii^mm^ 

tm^'^hfh. ji^^mxmm^mi^'t^^t\^xr:>x^'k 

X^X^m^fh^o n^(DM^^\^r>\^x::L<o};:bf^^m 20 

mm^'=f-\cx<:>x^-y^y^/}^M.^m^'r^m\a^. n 

MmmM\c9c^-DX^:^^>^^^n^j: 9 ^ i J:oT. 

T\^xi.±o(D^&5<:^tf)^x^^. ms\c7T^vtixo 

WM(OWiC^:^^^^^^rxfSib^}i\^^-:^X.. m^SIK 

CO ^ J: i« J?) S r ^ # S o 
[0 0 7 8] ±fE3^]lfe0!lt?fi. ;^ >'^/P-fc.f^, 50 

^u:/ (PTFE) f:i«^M^S5^^^^c:9^S$i^^o ^3 

^'^fto^hhx^tLt^. -m^. m^m(omts^\z.^-:>x 

[0 0 7 9] K^Lfc<fc J^/WTi^^^fbSlJtCjlS^^yU 
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1, 4-y^>i;>:t—/l'i^T^Vi^—hi^.^V^(D^ 

[0 0 8 0] wCT\ :^/i^^^>mm^m^^mm(D^^ 
^ :^>sm^t<Dmmc-D\^^xmm'r^o mnm 

mxm^it^^J$:^tmnir^(0\:i»oX±Cfc::f^ h> 

fi. mi^M^^mmwm^H\c:is\^^xn. r/-K{i[i^^?> 

X. mm\cm?<^ivity^/i'^>^m^^ j&m^c^^ir^ 

^ :/^Sf^± r J: 5 (c^^ S c <^ J; o T. 
;*:|life^J<om^SJK2 i-cji. ^v^(C3fi<5v^:fe;^/^'7}^>^ 

^i)^M'^^^t\c^oX^S^{cM\^^y'u hiy&m^%:m 
^ir^^tii^Xt^o ^7i(^^:ib^^-^^t^tiKi^ 

[0 0 8 1 ] _blBLfcl , 4 - >^i$^>v?:^-— /l-v^r^ y 

u-hi:ii^(c, mm(Df^^t\^xm^^ir^-txmm 
(7:>m^(D^!^&^f^tb. ^:t:yBm^^m^'r^±x^ 
m\cm<i^'^ti.xi^. mc. :i^^i^^^>^y 3-/^^^$^ 

ypv^r^:^ y h^^o^f^u^^i/y =i— /u^t ^j^^j^ 

fl:<7)*:$^d^;6sm'g^i-SO$ri«ftf. ^ ^^ve^iSSrSli^i- 
mh:itt^x^^o ht^*). >^'^\y>^<D^\cXoXm 
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[0 0 8 2] ±isii:^^j-eii:. p^^i^yts>mm^m?^^^ 

[0 08 31 ^fc. @(*:ig5>^m«?!aM^ssat-r^^ 
>^^m^mA-^mx^^x. ^:t>^^m^mAvx 

ti>^/i-^:^K^:d5*A^ix^r ^ LTt <J:v>o 

[0 0 8 4] ^fc. ±iS^i^^J<D@f$:i^5>^m^SM<^ 
®i3t:^&fi. ^:t>^^^mtVX:^/U7ts>mM^m^^ 

•^^S-g-^-^T^gpj;! r-so2F J ^v^5^3t^*•t- 
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22 

[0 0 8 5] ±Bmmmxit. mi^M^^mmmm\c^ 

v^r. hM^\zXoXm^l^fzmm\^:^^i^^:^m 

fen {m^(D^<i^->{^^^-^x) p^/i^^^i^mM^mA-r 

->'\c^^\^^mm(Dmmcrcn. :^/i-7}^^^®^s$:#Aufc 
m(D:fjmti.x. mx.^. ^it^mm^"^. mm^^^t* 

[0 0 8 6] ±m^mmxi±. zf^ h v-^e^t^co^^^s 

>^Bmir:bmi^m^^mmsm\cmmi.xh!^\f\ # 
{c. ^:ti^^m:m^mx'r^^t\cx<>xm(D^&t)m 

[0 0 8 7] y.±.:^mm(r>mMm\^^\^^xm.m\^fci)^. 

®M^^i^^*-fe/i-2 0<7)«^^St>-rmB>^IilT-fc^o 

[113] i^m&mcDmPf^^^mm'Km^m^ir^mm. 
j-^^^i^-rmmmx^^o 

ir^m^umx^^o 

[He] «^i|sfm?ai ^(o^m^m:t>'tnwmx^^. 
^ ^co <t CO ^ ^ ^ -ri^ 0^ m ^ ^ o 

[118] M-^coi^5>^tcoVATa^1SMi:^^Mi:lc5>S 
[^?-^oU^5^] 

1 5-^5|sfm«i 
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2 1 •••m^SM 

2 2 -r/— K 
2 3•••;^7y— K 
2 4 P- -^^;*r;^gfcS& 

2 5 P-mit^:^m^ 

3 0 — fe/^U-— :^ 

3 0 a, 3 0 h -ty<U—^ 

4 0,41 -o^:^ K^U— h 

4 2,4 3'-mm^ 
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4 4,4 5--^m^ 

4 4 A, 4 5 A-tB;^^^ 

4 6-Jlg^J^:«/>^;?L 

4 7-^fl::;^/;^dFL 

5 0, 5 1 -mn:Jtf:^^ 

5 2, 5 3-g^ft::3^/^?L 
54, 5 5 -y:/ 

6 0 • -^;^>^ 

6 2 ••■Ttfc^as 
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